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ihe Jumo-012 was designed with an air flow of 60 kg/sec. In order to

eliminate extonslive preliminery tests, the intake diffu.er, the axial
comnressor, the com'ustion chambers, the axial flow turbine, and the thrust
nozzle were tc be arranged in a way which iad proved successful with the
Jumo~004. J.mo-C12 was to be acuinped with an ll-stage axiel flow comnressor, )
a two-stage oxinl flow turbine, and zight eilarged 2ombustion chambers

vhich were required for the inereased outout., Veri. s tests *rere norformed
vith experimental models of the engine, During thesc tests the power

control devices were hand cperated. dutematic conbrol Aquirment was sti1) being
develoned and was to be tested wiun wie 11 . version of the engine,

Arrangement_of Engine.

1. Alr intake: The air intake 1s installed ir the front side of the
engine, It incorporates aerodynamic features and hss en intake area
of 4,227 em?. The exhaust area measures 3,375 cm2.

"2, Compreggor: The 1ll-stere axiel flow compressor is driven by the

impsller unit. The compression ratio is 1.15 to 6.7 atmogpheres
(ebsolute pressure), ard the tempersture is 33™C in front of the
cormressor and 263°C behind the commressor. The air speed behind
the compressor is 138 m/sec. '

3. Zurbine: The two-stage turbine is installed behind the combusiion
chambers. The mressure 1s 4.%5 atmospheres in front of and 1.5
atmospheres (absolute nrossure) behind the turbine. The temverature
1s 350°C forward and é29°C aft of the turbine. The gases léave the
turbine with a spsed of 250 m/sec. '

4. Zombustion chambers: The ~ight chambers are installed between the
compressor and turbine. Tuel is Injected irto the chambers where it
lurns in the compressed air flowing through.
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5. Tail nine: The exhmet rozzle is fitted with 2 —ovable exhaust cone
to very the outlet srea from 2,70C te 4,20C cn”, The exhaust gases
have a presgure of 1.0 atmospheres, a sreed of 527 m/sce, and &
temmeraturs of J10°3, This refers to a full power performance at sea
level and at o flying spead of 250 n/sec.

6. Cooling gvsbtem: " The eir required Tor the cooling of “he engine is
tranched off from the mein alr ey,

7. Power control eguiprent: The engine is to be controlled Ly a singmle
Tever device sutomaticelly rnpulating the mumber of revolutions. The
posttion ef “ha extaust cone and, thorofore, the temmerature of the
exhaust gases ere verie? by a control device, whieh in turn regulates
the rumber of revolutionsg. Treliminery test models, however, were
controlled by hand~operated devices.. _ '

8. Performones data: _gee photopreph 1
Altitude " h-0m h-0m h - 2,000 m
Flyirg Snged_ v - Om/sec v - 250 m/pee v - 250 ri/sec

Thevst (in Yg) 3,000 2,300 1,2/
Rotations ner minute 6,000 6,000 6,000
Specifie fuel corsumption 1.30 1.48 1.5
(in %p/kgh)
et dry wweisht 2,150 g

o, For scheme of grars and vheels see photograph 2.

II. crintion of Sirgle Units of the Erglnes

1. Afxr ipteke system: The air intnke ic installed in the frort housing
of the engine. Ita shape was desigmed with regard to an sdventageous
gir intske during the teke-off end during the flight performence.

The ying-sheped lubricant temk eneireles the front inteke opening.
The air flows aleng the irmer side of the lubricant tenk cooling
1t. ‘

2. Intake cesing: The front cover ia connected in the rear with the
coging of the ecmbusiion section, The front flange and the lubricant
tonle ere instelle” within the front section of the cowling; the
lubrication pumn, oil pump, and filter are instelled in the lower part
of the casing, end the arcessory geers in ite unper sectilon. The
beering case supported by four siznts houses the front hearing of
the compressor end a gonar which Arives one extension shaft leading
wn to the acceasory peara and snother which leeds dovm to the oil
numms. This besring camse is orotacted Wy a conical shaved housing
which is fitted to the 1id of the bearing case by an annular socket
‘end 1 secured by means of bolts.

‘3. Coppressor system: An ll-glera oxial flov compressor as designed
to rchieve the required sir pressure within the comnac s ~ronstructed
power unit. The steel casing is welded along the side. Thw ten
guide vene rings aroc inserted inte the cesing and fastened from the
outside. Air required for the cooling of the tail pive 1s tapped
- off from the sixth compressor stage through a slot in the casing end
13 directed through the double-wall compressor ard turbine oasing.
The drum tyno rotor conzlsts of 11 individuel eommresgor wheels, the
shaft running futo a bearing ot both ends of the compressor,

SIcRTT, 25X1
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4. Turbire gepirg: The welded steal casing of the turbire is screwed
to the commreaser casing. Eirht frdividval slots, heldire the caml ustion
~hembers, Troreh of f fpam the rins section elr intrke, ir the front
part of the twbire craire erd roxi to the cormressor. Rirp cens
tetdrg in coolirg eir for the turbire are inetalled ietween the
labyrinth nackine at the lest compressor stage ard the rinpg section
pir intele st the turbine housing, The coolirg eir is further directed
through sight tml¥heads ending at the outer ca-ing ef the r~npine.
These bulkheads slso hold the combusiton chembers. The outer casing
of the erpive is wrovided with holdfests facilitetins the susmension
of the engine in rn airereft or et a test sterd. Tlese h~ldfrste are
coprected with opeciel bulkheeds carryine the interior of the engine.
The eight combustion chembers are screwad to the exhaust =as collector

. #nd nushed inte the turbine eesirg, The exhaust pes collector receives

the peses Trom the irdividual eombustion ehenbers crd directs them
thronoh o ring gep into the turbine.

5. Combustion chmﬂ-xtg;:g_‘(gee nicture 3{. The &ir leovine the comnrescor
onters the combnstion ehemberu throush tho neek of the outer cesing,
vhere the air flow is eonduete) in two different directions throwch
the flame tuhe ond along the flame tube wells for coolinr. The air
flow diveoctc? into the flame tule ie riven £ rotatine rovement by a
grirl vane (Drallrose). The fuel is injecte” in o very fine snray
ungtrerm into the ailr flow. Apnlied irnition sterts the comtustion
- process. With the enmire run-ing under conditimms of continuous
combustion, prriticl combustion is achieved within the flame tube
with a emell access air emount, and the combustion is cormlebed
hehind the flame +ube 'rith edditional eir being corducted into the
fleme throush slot mixers. If thers 1s & mreat surplus of alr, the
combustion is cormleted 4n the exhrust pes collector. The air recuired
for the finel comtugtirn is gulded at a hirh sneei alone the flame
tube wells which nrimarily serve rs @ cooling rgent. 2t the end of
the fleme tube, this air is penareted into three different strerms:
ivto the wobe of the slot mixers, into the svace tetwern slot mixers
end comhtustion char‘er irmer liner, and into the doutle '2ll of the
eortustion chember, the latter heirg nsed for the cooling of the twin-
coat collertor. Ipnition ia sterted by one snark plug in four of the
oight combustion chambers, Comnecting pines carry the flame to the
next chember, preventin~ the flames in one of the individual combustion chembers
from being extinpuished. The injention nozzles exterd into the Interior
of the flame tubes. ' '

6. Turbipe: The tw/i-stege turbine drivirg ithe comnressor is comnosed
of two rigidly couplod turbine wheels, each belinr fitied with o vened
Aifruser in front. Turtine snd Aiffuser blades are hollow and air-
cooled from within,

7. Teil piget The exhaust unit hes = velded steel casing flanged to
the -urbine housirg. The double-wall outer crasing provides space

- for the cooling air to pass hetween the two walls. Ths exiwaust cone,
mounted on the longitudinal exle of the tril pipe, meves exially in
order to vary the ares of exit and thus the performence, terpersature,
erd 7uel oonsumption in differert £1izht conditions. The exhaust cone
15 oontrolled bty a hydraulic piston whieh is dirertly cornected.
During previous exveriments the engine was tested with a fixed exhaust
cone. Tt wos to be vrovided with a control device overstins in connection
with the rotation eontrols.

3, Accegmory gears: Accessory gears drlving engine auxilieries, i.e,
fuei injection pumps, air oil geparetor, end revolution counter, ere
flanged inte the upmer section of the front casing. During the tests
an olectric engine sterted tho engine vie a flewible shaft which was
sttached to an angmiar drive at the rear secction of the soeessory
gerrg. Two addltional drives are irstulled for other accossoriles.

saar 25X1

w2l

~ Approved For Release 2004/04/15 : CIA-RDP83-00415R010400100002-2



Approved For Release 2004/04/15 : CIA-RDP83-00415R010400100002-2

ORI 25X1
25X1A

2]
@]

~4.

111, "irg\grt;on Sygtomgs The enpine is nrovided with severrl senarsated
airculrtions serving verioua purncses: furel, lubriecation, oir coolirg,
ard el ectric systems,

Fuel fls_t&m {see nicturs 4}, The {uel system is subdivided into the .

strrter and operstional fuel system.

&. Starter fuel gvstems The vower nlent is strrted with an outboard
engine. Storter fuel is injected inte the combustion chambers and
jgnited vhen the engine reovolves at about 400 rpm. AIn electric
piem at the engine murps starter fuvel from a tarnk outside the
engine through & check velve into tha fuel ring and ! farther iuto
the crmbustion chembera. After igmition has started, the engire
gredually geins speed, sirmltaneocusly increasing the operation
of the nrime mmps which are purming kerosene into the fuel system.
As soon ag the omerstional fuel has more pressure thon the sterter fuel;
the checit valves clese and cut off the flow of sterter fuel. The
engine ig fol vith herosene only vhen it runs ot atout 2,000 rpn.

b. Opergtioral fuel gysten: Tha first test models of the Juro-012
were ecuipped with fuel filters end prime numps of the Jumo-004
engine, Yith repard to the hipher fuel consumtion of the Jimo-012,
tvo units were to be installed for each cne ~f the Jumo-004. The
fuel sunply and consecvently the mmbe: of revolutions are repulated
bty a fusl control device.

2. Lubricrtion systol ge nictuye 5). The lulricaticn gysten of the
pover unit is bogsed on oll clreunletion. The lubrierrt serves ss s cool=-
ing oil for the tesriners end es o fluid for the contrnl cylirder of
the exhrust cona, The rirg~-shepe? lubricent tank is irstelled around’
the air inteke. The terping nolrt is at the right side of the enrine,
The pressure releass of the lulricent tard leads into the open. Tuwo
pressure pumms suck lubriecent from the tenk cvd press it into a double
filter end further inta two tu'es lesding to the engine. One of these
tubes leads to the pear driving the two ~xtension shefts, to the front
beering of the compressor, ard to the suxiliary drive; end the other
ore lescis to the rear bearing of the compressor anl to the turbine berr-
irps. Froe the acesssory recrs, s hydraulic tube brenches ~ff to the
conirol device operrtins the ex{u{i‘mt cone. The returr oil is eollected
in the lower port of the besring box in the turbine ceaing and is sucked
off hy the reor roturn pump. During dives, a comnecting pipe nermits
the roturn oil to flow frow the rear to the front oil sump. TReturn oil
fpom the front casins and from the cortrol device of the exhaust cone
is also collected in the front sump. A return pump, in the front
section of the engine, sucks the collected oil and leads it via &
centrifugel eir oll senarator back to the il tenk. This sevarator is
to prevert foam in the oil tank.

3. Alr cooling gystem (see nictupe 6): 2A11 eir is tekon in through the

inta¥2 opening ~nd compresged nt a ratio of one te five by the compressor.
Leavirg the compressor the air flows through the combustion cherters
where the fuel is injected snd theburning tekes place. The exhaust
gases from the combustion chambers drive the “urbine which in turn
innels the commressor. The goses rnd the cooling air are expelled ot an
imoreased speed through the reduced exhauet section of the tall unit,
Co>ling air for the “urbine is tepped off through & ring slot in the
turbine housing and directed through gulde pines into a Ulstributor
cherber,

sEoReT ' 25X1
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From here, eooling nir is directed tirough the hellow Flades of the
first vened diffuser, cnd the romeinlay emount of air enters the hub
of tho “mmbine Aise “ran where 4% ta further distributed irto the
hollow Yledes of the Pirst turbine whecl and slse inte the snace
tetyeon the two turbine wheals., Then the atr flows throush the Ylodes
of the srcond Aiffuser, enters the gocord turbine dise through .
bores and stresms Purther into tha tvrbine blades, The elr leoves the
guide vone rings through exit holes in the rear adge of the Llsdes
end he turbire blades through holes ir the tips. Coeling air for

. the exhsust unit is teken fram the sixth compreseor stege and is direct-

od through the double coeting of the enrpressor and turbine housing
to the teil pipe. Two air streamg arc branched off at the struts
sumnarting the exhauet eone. One of them is %o corl the strut costing
and the other is directed into the ogheust cone #nd srainst the rear
of e gac wA Mapvins vhrel. ~The atr stresms beck through guide venss
inside %he oxheust cone to on exit between cone body and cone neck.

: ¢ Ilectriesl equipmert of the angine iacludec the
suxiliary sterter unit, the revolutlon indicetor, and the gas temperature
indicator. All electric disconnecting points are Jointed in one speclel
plug on the left brake switch board. - ‘ ‘

a. The auxiligry startor unit 1s somnosed of en electric purp for a
dual starter, a mmmer ignition system, snd spark plugs. The unit
punps starter fuel and simulteneously gives iegnition current
through the summer aystem to the epark plugs.

"b. The revolution counter 1g flenged to the auxiliery drives. The unit

works on alternating cwrrent vhich changes 1ts voltage in cccordance
yith the aliernating mumber of revolutions. The da%a obtained by
this unit are tronsmitted to the revolution indicator which shous
" 4he revolutions ver minute.

¢. The #ril nipe temperature 1s uieasured by a thermoelement which is
conneoted to the main plug at the left disconnecting board by a special
cable. , o :

Controlg: The deslgn of tha Jumo-012 eontrals is based on the control
system of the Jumo-004. Modifieatiens include the different control system
. for the oxhaust cone, On tha Jumo-0C4 the thrust is controlled with e
control rod, & bevel pear, and a pinion reer extending and retrecting the
exhaust cove. The Jumo~012 ia to be &-uipped with & hydravlic contxrol
device for the exheust came. This hydraulio eontrol is to operatc in
connection with the rovolution contrel devise and will be tested Jjuring
future exverimentc. A sliphtly sltered version of the Jumo-004 revolution
oontral dovies will be *ited with the Jumo-012. The nreliminary dimensions
of 'the slulce velve end the spill piston were derived from an interpolated
curvg of fuel consummtion at full vower performance with an assuned fuel
injaction presmmwe of the Jumo-004, The idling speed wes celculated .
ot 2,000 rom, Howevor, further tests ere requirad in order to determine

the actkl idling smeed and the finel dimensions of the spill piaton.
During provious tests the engine was controlled by an improvised hend-
ovoreted tuel control device. See picture 7. The control for the
exhaust cone was tested geparately. Experiments with the power unit are -

" planned, first with the exheust sone contral being hand-opereted, end

in further tests with the device being coupled to the revolution control
devica.
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STORVTY 25X1
om 25X1A°
25X1A QJMMES& Tor pictires referred tol | see 25X1.

Anrex. The design stvdy orisinsted ir the nrojert denartment of the

SKTB Yo 1. A similar study on the sere encine was given to the Russians
in 1046, TFro~ Germor selentists it 1s knom thet frmortant immrovenents
have laen schieved in Unravlencheskd, esnecilally with regard to the
starter unit sni the pewer control devices. liowever the mein constructural
fostures of the enrine are telieved o corresnord to the ones contained

in the present study. '

25X1A o |'3mrgwe_g_1_§. Jervot ho identified from avellable reference material,
Towever, the conrdinates riven would plarce the locality in the Xuibyshev area,

£

smnm{ 25X1
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8. Leiotungen (gerechnet;

Plughthe h=0mn

PriTe e 2,

Approved For Release 2004/04/15 : CIA-RDP83-00415R010400100002-2

heOmn he 8000m=

Fluggeschwindigkeit v = 0 n/sec v = 250m/sea v = 250n/gen

Schubd in kg 3000
Drehgahl in U/min 6000
Speg.Kraftstoff-

verbrauch in kg/kgh 1,30
Trockengewicht 2150 kg

2300 1240
6000 6000
1'43 1.51
N

1 Abaweiggetristn 4 Orahzahigater
2 SthminrsteN-Druckpumpsn 8 VirdithteriBulur

3 Quritetrage 6 Turbinaniduter

¥ Einsprite pumpan
]

Raderschema

0 Yordees Rackfirdecpumpe

9 Sebutidosennadel

N Mirters
12 Freie Antriebe
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Helsgnestrtue auf und fithrt diess Gase in sinem Ringspalt

|

1

zur Turbine, ' |
|

5. Brennkammern
Durch den Hals des Brennkammer-ianisls tritt die vom Ver-
;iichtcr kommende Luft in die Brennkammer ein. Abb.1011. In |
der Srennkaumer veraweigh B;I.oh die Iuft. Der sine lell der %
Luft tritt 4in die Muffel ein, wo sie duroh eine lrallrose !
in drehende Bawepung versetzt wird. Elne Linspritsdtse ,
spritst der atrtmenden Luft den Kraftstof? feln merstiuds
entgogen. In deor Muffel wird duroh Fremdziindung die Verbvren- -
~ nung eingeleitet. Die Verbrennung erfolgt darsuf kontinuier— YN
lich und swar zundchet bel geringem Lufttiberschu? ind dexr
Huffel mit teilwelsem Lusbrand, Nach Durchatrdmen dar; Muffel '
und erfolgter Zumischung von Luft durch den Suhlitzmischer
findet der restlichs Ausbrand ia Brennkanmerende und Sunlor-
rawn bei hohem Luftiberacim8 statt. Die Luft hiersu wird ums
die Huffel herumgefilhri und dient zumtichat aur Kuihlung dex
Brennkammer, wosu sie mit hoher Geachwindigkeit an den Win-
den entlanggetithrt wira.

Zlindrohr
CORRMH.TPYRA LIS SATANA
Bichtring 20ndkerze !
IONOTHHTRNBHOR Katvio _dou.  COEYA i !

Brennmuttel " Schitzenischer
MYSEND roPEnKA

. Hmhumnnr M:nhl - Elnspritzditse =
I({?:.rl $OPLYHKA IH:' ;;’?X’:"'K'A‘-Hfmah

oKE1 Hi on

Be46r KAMERG CTOPAIIA C MYBENEM I e,
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Anlapkraftstoff. -

Ruckschiagventil

Kraftstoff -
Steuerg erat

ra¥okERm e .

Kraftstoffschema
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© 4Abzweiggetriebe

\
: ‘ .Schubdﬂsen-
nadel-Steuer-
Gerat
?
RS
| g
I* .
Z = —-wdk-m-::-i
e N ~3 ST :
2 M3 Schmierstoff-Kreislauf
- 1 Behdlter 5 Gerdtetrdager 9 Hinderes Verdichtungslager 13 Hinteres Turbinenlager
2Druckpu'mpe_'n : 6 Vorderes Verdithtungslager 10 Einspritzdiise 1 Hintere Rickforderpumpe

3 D'appeh_‘ilfer 7 Druckmesser 11 Hohiwelte 15 Vordere Rdckforderpurnpe

12 Vorderes Turhmonlagor 16 Schmnersioﬁ’schleuder

2. ,.,

8 Drehzahiregler

1 L. R
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1 Schmierstoffbendtter

&4 Labyrinfhdichfunq am Verdichter ‘
2 Verdichter ' 3 Brennkammer o \
3Verd[ctrter-Leifaﬂndraf- 6 Turbinen - Leitappurat T :

0NN 241 5. At i 40,
- ~ _—

I7 Turbq‘npnr&'dor
"8 Turbinen = - teitapparat I
9 l.abyn'nfhdichfung an Turbine

10 vorderer Dichtringtrager
17 hinterer Dichtringtriger
12 Schubdiisennadel

Kiiblluftfithrung
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